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A Development of semi-automated production systems for precast concrete factories
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Abstract

Precast concrete component production is an important part of off- site construction technology. The main
construction activities are substantially moved to the factory so that the production process and the environment can
be managed to achieve higher efficiency. The design of the production process needs to consider all constraints related
to the size and shape of the factory site. This research was conducted to determine the location of the factory on the
land of a participating private company. The layout and the production process were designed in accordance with the
area, which resulted in a factory that was divided into 4 lanes, 9 rows per lane, including the design of new machines to
help achieve semi-automatic production with lower investment than the commercialized technology from abroad. As a
result, there are 2 production methods, namely Multi- lane Circulatory Pallet (MLCP), and Single- line Circulatory Pallet
(SLCP), then the advantages and disadvantages of each method are analyzed. Finally, it is an estimation of the investment
and cost- effectiveness analysis of the establishment of this new factory. In five years, the factory is expected to yield a
net present value (NPV) of 3.9 million baht, with an attractive internal rate of return (IRR) at 8.4%, and a payback period
(PB) of 4 years and 2 months. The results of the new factory design indicate that the precast concrete production business

can be initiated at a lower investment cost and suitable for the potential of medium-sized construction companies.
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Daily working hours

Non-WH Productivity Start Finish

Routines Lane Row Workers Machines 1 2
1. Stripping 4 3-5 G1 GC
2. Storage Stockyard G1 GC, TL
3. Cleaning 4 1-2 G2 SS
4, Shuttering 1-3 1-3 G2 GC
5. Placing 1-3 1-8 G3 GC, SS
6. Pouring 1-3 1-8 G4 AR
7.Trowelling 1-3 1-8 G4 TR
8. Curing 4 6-8 - CcC

3

5 6 7 8 9-24 (Pallets/hour) (Hour) (Hour)

6 0.0 4.0
6 0.0 4.0
8 1.0 4.0
8 1.0 4.0
6 2.0 6.0
8 3.0 6.0
6 4.0 8.0
6.0 24.0
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M990 2 uUNSRENUTEI TusgTBLuUrdev s uaAe (SLCP)

Daily working hours

Non-WH Productivity Start Finish

Routines Lane Row Workers Machines 1 2 3

1. Stripping 1 5-7 G1 GC
2, Storage Stockyard G1 GC, TL
3. Cleaning 3 6-8 G2 SS
4, Shuttering 3 2-5 G2 GC
5. Placing 4 2-5 G3 GC, SS
6. Pouring 4 6-8 G4 AR
7. Trowelling 2-3 1-9 G4 TR
8. Curing 1 2-4 - CC

5 6 7 8 9-24 (Pallets/hour) (Hour) (Hour)
6 0.0 3.0

6 0.0 3.0

9 1.0 3.0

9 1.0 3.0

6 2.0 5.0

9 3.0 5.0

4.5 4.0 8.0

6.0 24.0
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A15199 3 NseUSeuisulSunanaIeadnsndaanis i

Machines & facilities ~ Unit Cost Quantity
(Mil. Baht /set) ~ MLCP SLCP
GC 0.99 1 1
S 0.25 3 0
TR 0.42 3 2
DMR (x36) 5.41 1 1
SS 0.20 2 2
CC 0.29 3 3
TL 0.83 1 1
Ramp 0.33 1 0
Pallet 0.22 24 18
Access road (sg.m.) 1100 1100
Casting yard (sgq.m.) 1440 1440
Stockyard (sg.m.) 210 210
Workshop (sg.m.) 900 900

Total machine investment (Million Baht)  16.10 13.30

A13197 4 MsUsTInanIEualuanYeINTausnalsmas Ll

Yr.0 Yrl Yr.2 Yr.3  Yrd4  Yr5

Product Sales 30.2 318 333 350 36.8
Total Net

30.2 318 333 350 368
Sales
Material Cost 8.4 8.8 9.3 9.7 10.2
Gross Profit 219 229 241 253 266

Administrative
and Indirect 132 139 146 153 13.1
Cost

Operating
8.7 9.1 9.5 100 134
Income

Investment as -

Construction 29.8

Investment as

Land

Net Cash flow -
39.4

Net Cum CF - - - -
39.4 307 217 121

-9.6

8.7 9.1 95 100 134
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Material Cost
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